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the trifles which may decide events. The scientific 
net can scarcely be cast too wide. 

H. H. Turner. 

University Observatory, Oxford, May 8. 


The appearance of the leading article in Nature of 
May 6 is extremely opportune. The question is one in 
which the scientific world is seriously concerned, and 
the possibility of the high cost of production stifling 
the progress of science must lead us to consider what 
means can be found to obviate so disastrous a 
calamity. It is unnecessary to quote evidence of the 
enormous increase in the cost of printing and publica¬ 
tion at the present time—that is well known—but the 
question is accentuated by many indications that the 
cost will go higher in the near future. 

It is very undesirable that such increased charge 
upon the funds of scientific societies should be met 
by raising subscriptions. No deterrent to join socie¬ 
ties should be advocated, for science is advanced more 
by individuals than by the extent of their published 
papers. 

The question turns upon the limitations which the 
present state of affairs must exercise upon publica¬ 
tions. It is quite certain that some curtailment is 
necessary to avoid insolvency. It is patent to all that 
many papers are characterised by diffuseness and 
redundancy, as if the value of a paper was to be 
judged by its length. No one who wishes to keep 
au fait with current work has time to read such — 
conciseness and economy of expression in the treat¬ 
ment of scientific papers are the desiderata. 

During the war we were rationed in our food 
for the body, with good rather than harm to odrselves. 
It is now necessary that the food for our minds should 
be rationed. The only possible way to carry on until 
things are easier is to limit publication to condensa¬ 
tion or abstracts of papers, except in special cases. 
It is not an easy task to make abstracts of papers so 
as to retain all that is essential, and with some 
writers it is extremely difficult to condense their 
diffuse communications. The point might be met by 
putting the responsibility upon authors and limiting 
them to a definite number of pages, according to the 
character of the paper. 

Let me give an instance where curtailment in pub¬ 
lication has resulted in great economy without loss. 
A few years ago the volume of Greenwich Observa¬ 
tions extended to as many as 1400 pages. The Board 
of Visitors decided that it was not necessary to pub¬ 
lish a considerable mass of observations, as these 
could always be supplied from the Royal Observatory 
to anyone who wanted them, and by this means the 
volume was at once cut down to less than 600 pages. 

E. B. Knobel. 

32 Tavistock Square, W.C.i, May 8. 


The leading article in Nature of May 6 comes home 
to those of us who are concerned in carrying on the 
work of scientific societies. We are making laborious 
efforts to prune down diffuse contributions, and also 
endeavouring to increase our income by attracting new 
members. Many of us regard an increase in sub¬ 
scription rates as a device only to be contemplated as 
a last resort, and are in complete agreement with 
your article. 

The Royal Meteorological Society is directly con¬ 
cerned with the question of accommodation, as well 
as of increasing costs of publication, and we should 
welcome any possibility of joining the privileged 
societies that are housed by Government. Failing a 
cash subvention for the one purpose, is it possible to 
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urge the Government to do something for us in the 
other direction? I should like to press for the 
removal of the Civil Service Commission from Bur¬ 
lington Gardens. Examinations might well be held 
in university rooms at South Kensington or else¬ 
where. I do not know how many societies could find 
adequate room in the building if it were thus set 
free; but it seems to me that assistance of this kind 
would be, at any rate for those of us who secured it, 
better than a subvention towards printing expenses, 
and possibly easier to obtain from the Government. 

Walter W. Bryant, 

Hon. Sec., Royal Meteorological Society. 

Royal Observatory, Greenwich, S.E., May 8. 


Atomic and Molecular Forces and Crystal Structure. 

One of the most difficult problems in the theory of 
chemical valency is to form a clear picture of the 
attractive forces between similar atoms. Lewis and 
Langmuir, in their theory of the cubical atom, have 
each attributed the single valency bond to the mutual 
action between a pair of electrons, and Langmuir has 
recently pointed out (Nature, April 29, p. 261) that, as 
regards chemical considerations, such a pair of elec¬ 
trons may be regarded as revolving in the same orbit. 
This idea is closely allied to Bohr’s construction for 
the hydrogen molecule. It should, however, be 
pointed out that such a construction leads to a strong 
paramagnetic property for molecular hydrogen, unless 
the electron motions are compensated by rotation of 
the nuclear charges. Such compensation is scarcely 
likely, since the magnetic moment depends on the 
area" of the orbit described, and evidence up to date 
points to a nuclear radius of small order compared 
with that of the electron orbit, even though the latter 
be small compared with the conventional radius of 
the atom. 


X, _Y 



Model of hydrogen molecule. 


Suppose X and Y are two exactly similar hydrogen 
atoms. Their nuclei are shown at A and B, and the 
negative electron orbits at a and b. The nucleus A 
may control the orbit a electrostatically and mag¬ 
netically, while B controls b. As shown, there will 
be magnetic attraction between a and b, and possibly 
also a certain amount of electrostatic repulsion if each 
electron is not completely bound to its own nucleus. 
Equilibrium may be established for some such dis¬ 
position of the charges as that indicated. We thus 
get a sort of fusion of the two hydrogen atoms which 
corresponds to the fusion of the electron orbits in 
Bohr’s theory of the hydrogen molecule. In the 
present case, however, tire fusion is controlled mag¬ 
netically, whereas in Bohr’s theory it is purely electro¬ 
static. 

The system depicted above gives a diamagnetic 
hydrogen molecule as required. 

W’ith more complicated systems, we can see, in a 
general way, how the small circular orbits will dis¬ 
pose themselves in pairs (Lewis and Langmuir) 
primarily under their mutual magnetic influences. 
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We might further expect that the crystallographic 
symmetry would be determined in a similar way by the 
magnetic forces due to the electrons in each atomic 
kernel. These electrons are drawn by mutual mag¬ 
netic forces into a space.pattern, characteristic for 
each molecule, and the symmetry of this pattern is 
reflected in the crystalline symmetry. Thus the 
rigidity of the crystalline medium in different directions 
and the orientations of the planes of cleavage are 
defined in terms of the local magnetic forces (c/. 
Science Progress, No. 56, March, 1920, p. 588; Phil. 
Trans. Roy. Soc., vol. ccxx., A, p. 247, 1920, par¬ 
ticularly conclusion xii., p. 289; vol. ccxv., A, p. 79, 
1915; vol. ccxiv., A, p. 109, 1914). The close con¬ 
nection between the deportment of crystals in a mag¬ 
netic field and the disposition of the planes of cleavage, 
as observed by Tyndall, may then be explained. 

Possibly each of the electron orbits shown in the 
above diagram may be identified with the ring-elec¬ 
tron of A. L. Parson (Smithsonian Miscellaneous 
Collections, vol. Ixv., p. 1, 1915)- The con¬ 
ception of the hydrogen molecule and the line of 
argument leading up to it, as indicated by the above 
papers, are, however, quite distinct from those 
described by Parson. 

A. E. Oxley. 

The British Cotton Industry Research Asso¬ 
ciation, 108 Deansgate, Manchester, May 1. 


Wasps. 

If glory be known to insects; if solid glory be measured among them, as 
among us, by the difficulties surmounted, the female wasp is a heroine to 
whom the queen bee is in no way comparable.—R eaumur. 

Having spent some time in observing wasps during 
the past eight years, a few notes descriptive of the 
results may possibly have an interest at this season 
when the ' queen wasps, are searching for suitable 
positions in which to found new colonies. The queens 
usually appear in the third or fourth week of April, 
and about a fortnight later than the humble bees. 
They spend a few days in feeding, and then fly about 
grassy banks and hedgerows, looking for a mouse’s 
hole or some fissure or opening in the ground likely 
to prove desirable habitations. They are very 
fastidious in making a selection. I have specially 
constructed places for them, but hundreds of queens 
have declined the invitation. In twenty-seven cases, 
however, the queens took up residence, and the 
average date was May 6. The young wasps begin to 
show themselves in twenty-nine or thirty days, and 
then a few days later the queen remains at home. 
During the month elapsing before the small working 
wasps appear the queen works hard, and performs 
about 1136 completed journeys to procure material for 
constructing cells and obtaining food for herself and 
young. The number given is the mean derived from 
eight nests. 

When a queen finds herself a proper site in which 
to build, it by no means follows that she will succeed 
in rearing a colony. Only one in three have overcome 
the difficulties { i.e. nine out of twenty-seven) in my 
garden, for trouble was occasioned by marauding 
intruders such as ants, earwigs, beetles, woodlice, 
etc. Besides, every man’s hand is turned against the 
wasp, and numbers of queens are destroyed every 
spring before the embryo nests have developed. 

As to the number of wasps composing a nest, this 
varies greatly. The strength is pretty fairly indicated 
by the number flying to and fro, and I have generally 
kept a record of the horary rate. In regard to three 
strong nests, the following were the figures on different 
dates, a wasp flying out being counted as one, and 
one going in as one, so that completed journeys would 
be half the figures given : 
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Two nests 

One strong 

Date 


in 1915. 

nest in 1918. 



per hour 

per hour 

June 

25 

150 

742 

July 

5 

350 

L7S° 


15 

... 670 

4,800 

Aug. 

25 

... 1,250 

7.230 

4 

... 2,560 

8,400 


14 

... 3,900 

11,150 


24 

... 5,200 

12,060 

Sept. 

3 

... 6,800 

15.780 


13 

... 4,500 

6,860 

Oct. 

23 

... 2,150 

3.030 

3 

... 1,250 

1,620 


13 

650 

280 


23 

250 

very few 

September, 1918 

I recorded an 

abnormal rainfall 


of 10-47 i n -> an d this occasioned the virtual swamping 
of the nest I kept under observation in that year. 

With regard to young queens, they begin to leave 
the nests at different times. In 1913 I noticed them 
first on August 21, in 1916 on August 19, and in 1918 
on September 22. Two nests not at ail abundant 
yielded in one case 990 queens and drones, and in the 
other 1400. A strong nest in 1915 yielded in all 
1118 queens and 995 drones. There were ten tiers of 
cells in another nest, and six of the largest measured 
10x8 in. These included 12,900 cells at least, and if 
each cell produced three generations this means an 
aggregate of nearly 40,000 wasps. 

The most prevalent species of wasp in this locality 
is Vespa gennanica, in the proportion of 3 to 1 of 
other varieties. Of twenty-seven nests, I had 1 V. 
rufa, 7 V. vulgaris, and 19 V. germanica. The latest 
colony 1 have seen in great activity was on 
November 5. 

Wasps kill an enormous number of flies of all kinds. 
I found that the members of a moderately small nest 
of V. germanica in 1913 brought home at least two 
thousand flies per day. A very strong nest would 
account for twelve times as many. Man often mis¬ 
apprehends the benefits derived from certain forms of 
animate Nature. Birds are destroyed and noxious 
insects enabled to multiply. Efforts are ever being 
made to exterminate the wasp, and hordes of 
pestiferous flies naturally become the bane of our 
summers. 

In spite of the popular belief, wasps are not nearly 
so bad-tempered and dangerous as they are sup. 
posed to be. If not obstructed or attacked they are 
quiet and harmless enough, and may be watched 
with entertainment. They are most industrious. 
Sir John Lubbock (later the first Lord Avebury) said : 
“ I have been much struck by the industry of wasps”; 
and ‘ ‘ On the whole, wasps seem to be more clever in 
finding their way than bees.” Mr. T. A. Preston 
in the Phenological Report for 1887 (Royal Met. Soc. 
Journal, vol. xiv., p. 56), speaking of the wasp, 
stated : “ It seems far superior in intelligence to the 
bee.” W. F. Denning. 


Or, J. G. Bartholomew and the Layer System of 
Contour Colouring. 

To prevent misapprehension, it would have been 
better if, in the sixteenth line of the obituary notice 
which appears on p. 238 of Nature for April 22, the 
word “introduced,” used by Dr. Bartholomew him¬ 
self in “ Who’s Who,” had been employed instead of 
“devised.” Dr. Bartholomew made no claim to be 
the originator of the idea of indicating differences of 
altitude by differences of colour, but he was the first to 
apply this method to topographical maps. 

Geo. G. Chisholm. 


© 1920 Nature Publishing Group 















